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ON THE BASIC LAWS OF FLOID-TAEKMODYNAKICS 
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Consider a fluid in the x = (x,, x,, x ) =~ space and its motion 
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in the time t. The velocity may be denoted by 
pobetas Oh ug = De, Ry 8 ae (Agvet » E Ua) Pm Oy hg 4 > ue 
The mass per unit voluse, or density may be iemashdthas fune- 

tion of x and “ts also considered waknown just as“, 
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‘Let Hee (VL, Migs 4) “ve the unit vector of the exterior normal, 
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pM dbeing the viscosity coefficient. Then the force exerted 
against the surface S from the ovtside has the cinssanwes 
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This force berets the gaueetss of. momentum per unit time of the 
mass that just happens to be in V at the time considered. ‘This 
increase equals the increase of momentum per enit tine seks. 
tained in V dininished mF the Ba a: iaported per unit tine | 
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The left member, in view of (1), equals 
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We apply integration by parts on the right hand member and wake 


use of the relation 
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MY is called the dissipation. Thus we obtain 
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After integration we find the energy balanee relation 4 
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‘the interior viscous stresses is negative. A #slightiy different 
interpretation of relation IIT 18 perhaps more suggestive. We 
write relation III in the form 
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and interpreted it as follows: sas waek import ef the forces at 


the surface is partly used to Pen ety: the kinetie dates of the 


“mass in V, partly lost py compres¢ion ond by dissipation, 
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"Eb Lity of course, desirable to have the ae energy Teaneria 8 
“dnerease of an internal potential energy. This | | 
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ef internal energy diwinished by the heat conducted to the ovtside per 
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i.e. the increase of internal Pee per nunit tie equals the sum of the 
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ported ser vnit tise through the boundary. The differsnutiel fora of IV is 
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and using relsition (1)' we obtain the relation , ie 
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watch states that the increase per unit tine of the total energy 
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is the sum of the total work done per unit time against the 
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boundary from the cuteide and the heat imported per unit time, 


Relation VI expresses that no energy is lost. Its differential 


form is j 
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lateral surface 6, on which f= 0. We change the notation by 
letting ” be the is normal on the entrance isc 

Relation (6) cai then te written 
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To interpret ae relation it is seetur to observe that by rela- 
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equals the sum of the total work put in by the viscous forces 
per unit time divided by the masse infiux per unit time end the 
total heat imported per unit bee divided by the mase influx 


per unit time, 
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